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Method for in vivo Determination on Tested Animals of the Efficient Concentration 
of Deuterium Depleted Water for Cancer Therapy 



The present invention refers to a method for in vivo determination, on tested animals, of an 
efficient concentration of Deuterium Depleted Water for cancer cure - method that could be 
embodied in experimental oncology. 

There are known methods and installations for Deuterium Depleted Water obtaining from 
natural water or from Heavy Water manufacturing process t (^JJ-*p "J422; 
Application for Patent No: FR 2 552 324; International Application No. PCT WO 96/33 129, 
PatentNoRU2 182 562). 

Also Deuterium Depleted Water properties are well known as regarding amelioration or 
curirig of various diseases including cancer, when this kind of water is admmistered to 
patients, as it is, or as prepared pharmaceutical products, or as cosmetics (US 5.788953, WO 
96/03996, WO 95/18545). 

From background of the invention, it is understood that an experimental method (US 
5 788953) for in vivo determination of needed concentration of Deuterium Depleted Water 
for cancer therapy is known, but this method shows numerous disadvantages. Thus, within 
the described method, human tumors areused (prostate tumor, ^t^ 0 ^* 0 '^"* 
CTafted on immunosuppressed animals. Tms -xenotransplant (i.e. ^uman tumor gratte on 
animals) has been obtained on inbred lines of mice, that is the CBA/Ca pure line, with the 
animals being prior immunosuppressed (W095/ 18545 pag.3). 

But, it is known that regarding malign human tumor transplanted to animals, there is a major 
risk of rejection (Billingham, R.E. et al, 1953, Nature, 172, 603; Miles, CP., 1965 J.Natl. 
Cancer Inst. 34, 103; Comisel V. et al, 2001, Romanian Journal of Comparative Oncology, 4, 
295). 

It is already well known that xenotransplant of cells, tissues and organs is extremely difficult 
to be done, almost impossible, since the xenotransplanted part is rejected by the host as the 
time goes by. Also, the malign tumoral grafts are rejected in xenogenic system. Generally, m 
respect of tumor xenotransptant, and malign tumor particularly, to the tested animals there 
are numerous published papers presenting and discussing the conditions favorable for the 
success of the tumoral xenotransplant, such as: 

a) use of a special techniques for tumor cell inoculation (intra-embryonic inoculation; intra- 
cranial inoculation at new-borne hamster; intra-testicular inoculation; inoculation m anterior 
chamber of eye; under renal capsule, in cheek pouch of the hamster etc.). Tumor 
xenotransplant in so-called privileged spots has shown that the percentage of positive grafts 
is not significant and it is also variable, and therefore, it cannot provide a constant and 
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reproducible experimental model (Comisel V. et al, 2001, Romanian Journal of Comparative 
Oncology, 4, 295). 

b) use of animals having congenital or developed immunodeficiency ("mi/fe" homozygous 
mice that are congenital athymic being characterized by a deficiency of cellular immediated 
immune response, surgeon thymectomy of new-borne animals). 

c) immune reactivity inhibition to induce specific tolerance to xenotransplant by various 
methods, such as: irradiation with non-lethal dose and under antibiotics protection; blocking 
of immune system by intra-vein inoculation with large dose of colloidal suspensions; 
administering of corticoid over renal steroids or anti-lymphocytar serums or 
immunosuppressive drugs (cyclophosphamide , cytostar, etc.), or cyclosporin. The known 
means for 1he generation of the immunosuppressive condition on animals to be subject to 
malign, tumor xenotransplant have proven to have adverse effects on healthy condition of 
immunosuppressed animals, and this condition is affecting the results of experimental tests 
(Comisel V. et al, 2001, Romanian Journal of Comparative Oncology, 4, 295). 

Also, the embodiment of a treatment of immunology suppression before the transplant 
performance, after the transplant, during the experiment of efficient concentration of 
deuterium depleted water establishing, leads to the finding that the dose effect wouldn't be 
the real one, since the immunologically suppressed animal has completely different responses 
compared to a normal animal. It does not respond or, from the immunology point of view, its 
response level is very low. 

Another important aspect related to xerotransplant is the fact that immunosuppressed animals 
recover their capacity of rejecting the normal tissue graft or the malign tumor tissue after a 
period of time of 4-6 weeks, no matter how the immunosuppressing process has been 
induced. 

On the experiments described in Patent No. US 5.855921, it is appreciated that the human 
malign ■tumoTS^frampllanted:- to- animals and developed into them, over a period of time of 
administering Deuterium Depleted Water treatment, that malign tumors have regressed and 
then, they have been rejected due to this treatment. But, in this case, the rejection could be a 
result of a normal immunological reaction, i.e. the host against tumor graft, as we have 
described above. 

Also, the statement that malign tumors transplanted to animals and then treated with 
Deuterium Depleted Water wouldn't grow into metastasis could not be taken into 
consideration as being a result of Deuterium Depleted Water administering since, as we have 
already demonstrated above, the human malign tumors experimentally transplanted do not 
grow into a metastasis or they do, but very rarely. 

In Patent No. US 5 855 921, Deuterium Depleted Water concentration administered during 
the experiment, are not constant, so as a single efficient concentration could not be 
established. Thus, during the experiment, 30 ppm Deuterium content water is administered, 
at the beginning, over a period of 3 weeks, and then, on the same group of animals, 1 1 0-120 
ppm Deuterium content water is administered until the end of the experiment. This is the way 
Deuterium content range is made up, according to the Patent US 5 855 921 . 

Taking into consideration the afore mentioned, we can conclude that the experiments in the 
background of the invention fathered by Mr. Gabor Somlayi are not convincingly because, 
for the applied xerotransplat, the results are affected by the conditions under which the 
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experiments have been conducted: the way of concentration administering over a too large 
range of concentrations respectively, and the use of human ^ ^ pnfflj 
immunosuppressed animals. Also, from the experiments showed m Patent US 5.855.921 total 
duration for cancer therapy is not clearly demonstrated, respectively, the duration and 
concentration for the maximum effects are not indicated. 

Technical issue the invention is solving is the establishing of a method for experimental 
determination in vivo of an efficient Deuterium content in water, in order to obtain optimum 
results in cancer therapy on rats. 

According to the invention, the method consists in Deuterium Depleted Water administering 
before and after tumor grafting on animals, following the stages below: 

A) Deuterium Depleted Water administering to Wistar outbred rats by diet, with 
concentrations of 25 ppm Da, 60 ppm D 2 , and 100 ppm D 2 , over a period of 60 days, 
simultaneously to dieting a control group of animals with water having 150 ppm 
content of Deuterium (tap water), over the same period of time. 

B) Viability determination for me tumor cells to be grafted, using tripan blue 

C) Grafting of fee animals in fee experimental group and fee control animals m fee 60 
day subcutaneous, wife 1 x 10 7 malign tumor cells in 0.5 cc of normal saline solution 
of 256 Walker sarcoma (fee solid tumor) and T8 Guerin lymphotropie epUehoma 
(solid tumor), both of them having cells wife a viability over 90%. 

D) Continuously and long-term administering, by diet, of Deuterium Depleted Water, 
wife concentrations of 25 ppm, 60 ppm, 100 ppm Deuterium, period over which fee 
followings are to be.done: . 

a. Starting wife fee 4 th post-graft day fee tumor nodules measurement and 
examination isperformed on each 2-3 days; ^ , 

b Monitoring of animals' physiological condition by weekly weighing, 
monitoring their food and water consumption, notifying the toxic condition 
occurrence 

c After 60 days, when all fee animals in control group are dead, preferable 
between fee 160 th and 200* day after graft, fee effect produced by 
administering of estabtished concentrations of Deuterium Depleted Water is 
observed on fee surviving animals homeostasis from experimental groups, 
respectively fee way how humoral immune system and cellular immune 
system of these animals has been influenced, by performing of a series of 
examination on immunological condition of fee animals, namely: leucocytes 
formula test to establish lymphocytes and blastic cells levels; hematopoietic 
marrow tests to establish fee plasmocytes and NK-K cells levels. 

E) Determination of efficient concentration of Deuterium Depleted Water for tested 
surviving animals depending on new homeostasis occurrence, and on fee results 
obtained related to tumoral regression, as well as to cancer curing 

The advantages of this method as per invention are fee following: 
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- this is a method applying allogenic tumoral graft that could rather enable an 
extrapolation of findings to human bodies than the findings obtained by other 
Patent authors using singeneic animals; 

- it allows exact determination of the efficient Deuterium concentration; 

- the results of method embodiment are accurate and reproducible, the tumors 
grafted in allogeneic system having a 100% percentage of tumor catching, 
without spontaneous tumor regressions; 

- animal immunological suppression is not performed that allow us to eliminate 
the possibility of feke positive results; 

. there is no arbitrary factor introduced in establishing the Deuterium 
concentration; . 

- well known experimental tumors are used for screening, which are currently 
used to evaluate the cytostatics effects 

Herein below there is an example for method embodiment as per invention. 

As per invention, the method consists in Deuterium Depleted Water administering to animals 
to be tested (rats) of Deuterium Depleted Water, before and after tumor graft with animal 
grafts. 

The method includes the following stages: 

A) Administering of Deuterium Depleted Water before tumor graft 

Approximately S00 animals to b* tested are selected, outbred Wistar rats, respectively, 
males and females, having a Weight pf 120 ± 20 gr, on a good physiological condition 
observed after a clinical examination 

The animals to be tested were distributed as.7,8 per cage (males separated from females). 
Deuterium Depleted Water is administered to three groups of rats, having a concentration 
of 25 ppm; 60 ppm and 100 ppm, over a period of 60 days, simultaneously with 
administering to control animals a 150 ppm Deuterium water over the same period of 
time (tap water). 

B) Determination of tumor cells viability that are going to be grafted 

Before graft performance the viability of tumor cells to be grafted is determined with 
tripan blue. Viewing mis determination, tumoral cells are collected on a microscope 
blade; the cells are obtained as per known procedures, from alogeneic tumor in 0.5 cc 
natural saline solution and 1-2 drops of tripan blue are added. The blue colored cells are 
dead cells. The calculation of cells viability is done by dead cells counting out from 1000 
cells showed on the blade and men the result is converted to %. 
Cells viability should be over 98%. 

C) Experience animals and control animals grafting with 256 Walker sarcoma (solid 
tumor), and with T8 Guerin fympho-trop epitelioma ( solid tumor) 

h me 60* day from the preliminary treatment with Deuterium depleted Water 
administered to the animals as per item A), the grafting of both rats to be tested and 
control rats is initiated using well known procedures, which means subcutaneous, 
dorsally with 1 x 10 7 malign tumor cells in 0.5 natural saline solution of 256 Walker 
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sarcoma (solid tumor) and with T8 Guerin lympho-trop epitelioma (solid tumor), both of 
them having cells with a viability of over 98%. 

The grafting has been performed on three groups of 220 animals each, these animals 
being fed with Deuterium depleted Water of three types of concentrations as: 25 ppm, 60 
ppm and 1 00 ppm, respectively. 

From each group of 220 tested animals, two groups of 79 animals were grafted with 256 
Walker sarcoma (solid tumor) and another 79 animals was grafted with T8 Guerin 
lymphotrop epitelioma ( solid tumor). 
The other animals were used as control animals. 

D) Continuously administering and on long term, by diet, of Deuterium Depleted Water, 
with concentrations of 25 ppm, 60 ppm, 100 ppm Deuterium compared to 150 ppm 
Deuterium tap water administering to control animals 
Tested animals, which were constituting three groups for testing, have been 
administering, by daily diet, Deuterium Depleted Water having three concentrations: 25 
ppm; 60 ppm and 100 ppm, over a period of 700 days. The beginning of administering to 
the tested animals was simultaneous with the beginning of administering to control 
animals, as daily diet too, of tap water having a Deuterium content of 150 ppm. 

During the experiment, the following has been done: 

a. Starting with the 4 th day after grafting, the tumor nodules developed to tested animals 
are examinated and measured, on each 2-3 days, at the inoculation spot Tumoral 
incidence has been of 100% over all the groups. The tumor growth has been assessed 

• by measuring two kind of diameters: large diameter and small, diameter on different 
stages of tumoral growth. Tumioral volume was calculated using the equation V = a x 
b 2 x 0.4 where V is the, volume measured in mm 3 ; a and b are the two diameters and 
6.4 is a constant. 

b. Daily, the physiological condition of animals was inspected by weighing, food and 
water consumption monitoring and by observing the occurrence of toxic phenomena 
(bleedings, diarrhea, hair loss, etc.). Also, mortality rate was daily recorded. The 
animals were weighed at the beginning of the tumor measurements because their 
sudden loss of weight could have been an expression of toxic phenomena. 

c. After 60 days, when all the control animals ceased to live, preferable between the 
160 th day and the 200 th day after grafting date, the effect produced by Deuterium 
Depleted Water is observed, at stated concentration, on surviving tested animals 
homeostasis, that means how the humoral immune system and cellular immune 
system were influenced at these animals, by conducting a series of examinations of 
immunological state of animals, namely: leucocytes formula test to establish 
lymphocytes and blastic cells levels including the levels of Nk-K cells and dendritic 
cells presence; analyses on hematopoietic marrow on lympho-nodal areas that are 
satellite to tumor graft zone, including tumor grafted formation. 
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E) Determination of efficient concentration of Deuterium Depleted Water for tested 
surviving animals depending on new homeostasis occurrence, and on the obtained 
results related tumor regression and cancer curing. 
The assessing of anti-tumoral activity of Deuterium Depleted Water was done as per NCI 
(1990) criteria. Tumor Growth Inhibition (TGI %) was measured and a value of 50% of this 
indicator showed a strong inhibition of tumoral growth. 
For animal survival the Mowings were calculated: 

- Mean Time of Survival (MTS) 

- T/C ratio (Treated/Control x 100) which must be bigger than 125; 

- Increase Life Survival (ILS %) that must have a value over 25-36, depending on 
experimental system used; 

- Counting the number of long term living animals versus treated animals number 

Standard procedures were followed for GLP validation of the experimental models used in 
pharmaceutics surveys. The two variables required by GLP were met: independent 
(prediction) variable, which means the use of the same number of tumor cells inoculated in 
the same standard conditions on all animals (1 x 10 7 tumor cells) and dependent (criterion) 
variable, which means: 

- latent period (expressed as days from tumoral transplant until the occurrence of a 
palpable tumor nodule); 

. tumoral incidence: the number of animals having tumors, number of animal without 
tumors, tumor rejections 

- Mean Time of Survival (days MTS) from the tumor graft until the death of the last 
animal. 

RESULTS 

As a first result, we may stress the fact that there are two significant differences as regards 
tumor generation and tumor development of the control to which current tap water has been 
administered as a diet, before and after tumor graft and the rats to which Deuterium Depleted 
Water has been administered, especially of a 60 ppm concentration. 

As regarding latent period, it has been demonstrated a prolongation of this period with 5 days 
at the groups having Deuterium Depleted Water on a 60 ppm concentration versus control 
group, which is true both for 256 Walker tumor and T8 Guerin tumor. This prolongation of 
latent period has influenced the percentage of rats with tumors in different stages of tumoral 
growth. 

As regarding animal survival the followings have been demonstrated: 

- after 60 days from tumor inoculation a slight prolongation of MTS has been noted at 
the T8 Guerin tumor grafted animals to which 60 ppm concentration Deuterium 
Depleted Water was administered, and also, a significant MTS prolongation has been 
noted at the 256 Walker tumor grafted animals. At the 256 Walker tumor grafted 
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animals the assessment criteria for tumoral activity indicated significant values too 
(T/C% = 150andILS%=50); 

- at 256 Walker tumor grafted animals to which 60 ppm Deuterium Depleted Water 
was administered, in the 60 th day, 33/47 (41%) rats were still living versus 20% at the 
animals treated with 25 ppm Deuterium concentration water, and 28.5% at the 
animals treated with 100 ppm Deuterium water; 

- until the 60 th day from the tumor inoculation date, all the control animals died 
because of cancer; 

- at 80 days, out 79 256 Walker tumor grafted animals treated with 60 ppm Deuterium 
Depleted Wat©:, 27 were still living, and 22 of these had no any tumor. The 
percentage for those rats not developing cancer was 34%. 

- as for T8 Gu6rin tumor and 60 ppm concentration Deuterium Depleted Water, at 184 
days, there have been 8/77 rats (10.4%) not developing cancer, and 11/77 (14.2%) 
showed a very slow tumor growth; 

- at 584 days, for Walker tumor and 60 ppm concentration Deuterium Depleted Water, 
20/70 rats ware still living, which means 28.5%, and 8/60 (11.1%) rats showed a very 
much delayed tumor growth. 

These results concluded after method application as per invention procedure, are due first of 
all, to cell modulation in immunity system that was humoral and cellular mediated, which 
determines an inhibition on development and growth of the two types of malign tumor 
experimented (256 Walker and T8 Gu&in). The evidence of this action is illustrated by the 
followings: 

- on 162 days for 256 Walker tumor and on 192 days for T8 Guerin tumor, leucocytes 
formula at the surviving animals having an extremely slow tumor growth, showed an 
increased percentage of lymphocytes of about 70-80% versus 15-20 % showed at the 
control; 

- recording of an increased percentage of dendritic cells (5-8 % versus 0-1% at the 
control) and of NK-K cells (9-15% versus 0-1% at control);' 

- it was concluded that hematopoietic marrow of the animals treated with 60 ppm 
Deuterium Depleted Water showed a massive infiltration of immunoblasts, 
plasmocytes and mastocytes, which demonstrated a specific cellularity for immune 
reaction humoral mediated 

- lymphopoietic territory showed images identical to the ones in hematopoietic 
marrow; 

- tumors cellularity having an extremely slow growth is quite different from the one 
existing at control. Thus, while at the control tumoral cells were in a proportion of 
approximately 100% from the cellularity, at the animals fed with Deuterium Depleted 
Water, especially the 60 ppm Deuterium Depleted Water, the threshold for these 
tumoral cells was not exceeding 10%, the remaining tumoral cells being in 
necrobiosis; 

- it is remarked the tumor invasion by lymphocytes and NK-K cells 

- cytomorphologic analyze of hematopoiety showed a leucocytes formula with a high 
level of lymphocytes (60 -75%), blastic lymphoid cells (5-7%), the presence of 
dendritic cells (5-8%) and of NK-K cells (9-15%) at the rats that were exclusively and 
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continuously consuming 60 ppm Deuterium Depleted Water over a period of 1 - 2 
years. 

Therefore, cancer-surviving rats showed a very long-term remanence of this extraordinary 
immunity stimulation by continuously adnunistering of 60 ppm Deuterium Depleted Water 
before and after tumoral graft. 

Based on the results gained by method application as per invention procedure, we may 
conclude that continuously adnunistering of 60 ppm Deuterium Dep eted Water, over a 
period of 60 days before tumor graft and the administering of this land of water over a 
prolonged period of time does inhibit the development and growth of the two malign tumors 
experienced on outbred Wistar rats, finally resulting in non-development of cancer in a 
proportion of a significant percentage, as well as the significant prolongation of survival tune 
for the animals having tumors, being the cause of a growth retardation. 

Also we can state that Deuterium Depleted Water of 60 ppm concentration acts as a 
homeostasis factor for inhibition of malign tumor development and growth when it is 
continuously administered over a long period of time. 

Since cancer-surviving rats showed a very long-term remanence of immune system after 
continuously administering of 60 ppm Deuterium Depleted Water, we can state that 
Deuterium Depleted Water of a 60 ppm concentration generated a new hemosteas at the 
tested animals to Which it had'been administered, producing a modulation of the cells m 
humoral and cellular mediated immunity systein. ; 
To maintain the homeostasis induced by Deuterium Depleted Water it is necessary that fee 
' adHm^g-oT Mrwate^ 
interruptions, otherwise, the occurred homeostasis could be easily disturbed and the 
homeostasis stage prior to Deuterium Depleted Water could revert when homeostasis 
conditions facilitate again the proliferation of malign clone. 
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CLAIMS 

L The method for in vivo determination on tested animals of the efficient concentration of 
Deuterium Depleted Water for cancer therapy is characterized by the fact that it 
provides Deuterium Depleted Water administering to tested animals before and after 
tumor grafting with animal grafts and it takes the following steps: 

A) Deuterium Depleted Water administering to Wistar outbred rats by diet, with 
concentrations of 25 ppm D 2 , 60 ppm D 2 , and 100 ppm D 2 , over a period of 60 
days, simultaneously to dieting a control group of animals with water having 150 
ppm content of Deuterium (tap water), over the same period of time. 

B) Viability determination for the tumor cells to be grafted, using tripan blue 

C) Grafting of the animals in the experimental group and the control animals in the 60 
day, subcutaneous, with 1 x 10 7 malign tumor cells in 0.5 cc of normal saline 
solution of 256 Walker sarcoma (the solid tumor), and T8 Gu6rin lymphotropic 
epitelioma (solid tumor), both of them having cells with a viability over 98%. 

D) Continuously and long-term administering, by diet, of Deuterium Depleted Water, 
with concentrations of 25 ppm, 60 ppm, 100 ppm Deuterium, period over which the 
followings are to be done: 

a. Starting with the 4 th post-graft day the tumor nodules measurement and 
examination is performed on each 2-3 days; 

b. Monitoring of animals' physiological condition by weekly weighing, 
monitoring their food and water consumption, notifying the toxic condition 
occurrence 

c. After 60. days, when all the animals in control group are dead, preferable 
between the 160* and 200 th day after graft, the effect produced by 
administering of established concentrations of Deuterium Depleted Water is 
observed on the surviving animals homeostasis from experimental groups, 
respectively the way how humoral immune system and cellular immune 
system of these animals has been influenced, by performing of a series of 
examination on immunological condition of the animals, namely: leucocytes 
formula test to establish lymphocytes and blastic cells levels; hematopoietic 
marrow tests to establish the plasmocytes and NK-K cells levels. 

E) Determination of efficient concentration of Deuterium Depleted Water for tested 
surviving animals depending on new homeostasis occurrence, and on the findings 
obtained related to tumor regression, as well as to cancer curing 

2. Method, as per claim no. 1 characterized by the fact that it determines the 60 ppm 
concentration of Deuterium Depleted Water as the concentration that is the most efficient 
for cancer therapy and prophylaxis by continuously and long-term administering of this 
type of water as a daily diet 
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355 ( 57 ) Abstract: As per invention embodiment, the method provides Deuterium Depleted Water administering to tested animals before 
= and after tumoral grafting with animal grafts and it takes the following steps: A) Deuterium Depleted Water administering to Wistar 
= outbred rats by diet, with concentrations of 25 ppm D2, 60 ppm D2, and 100 ppm D2, over a period of 60 days, simultaneously 
Sgg t0 dieting a control group of animals with water having 150 ppm content of Deuterium (tap water), over the same period of time. 
B) Viability determination for the tumor cells to be grafted, using tripan blue C) Grafting of the animals in the experimental group 
and the control animals in the 60 th day, subcutaneous, with 1 x 10 7 malign tumor cells in 0.5 cc of normal saline solution of 256 
.fO Walker sarcoma (the solid tumor), and T8 Guennlymphotropic epitelioma (the solid tumor) both of them having cells with a viability 
^ over 98%. D) Continuously and long-term administering, by diet, of Deuterium Depleted Water, with concentrations of 25 ppm, 
60 ppm, 100 ppm Deuterium, period over which the followings are to be done: a. Starting with the 4 lh post-graft day the tumor 
£j nodules measurement and examination is performed on each 2-3 days; b. Monitoring of animals' physiological condition by weekly 
J^J weighing, monitoring their food and water consumption, notifying the toxic condition occurrence c. After 60 days, when all the 
^ animals in control group are dead, preferable between the 160 th and 200 ,h day after graft, the effect produced by administering of 
rH established concentrations of Deuterium Depleted Water is observed on the surviving animals homeostasis from experimental groups, 
© respectively the way how humoral immune system and cellular immune system of these animals has been influenced, by performing 
*/) of a series of examination on immunological condition of the animals, namely: leucocytes formula test to establish lymphocytes 
and blastic cells levels; hematopoietic marrow tests to establish the ptasmocyies and NK-K cells levels. Also, was established the 
© level of the competent immunologic cells in the lymph nods of the tumoral graft zona. E) Determination of efficient concentration 
of Deuterium Depleted Water for tested surviving animals depending on new homeostasis occurrence, and on the results obtained 
^ related to' tumoral regression, as well as on cancer curing cases. This method determines the 60 ppm concentration of Deuterium 
^ Depleted Water to be the most efficient for cancer therapy and prophylaxis by continuously and long-term administering of this type 
of water in daily diet. 
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1. The method for in vivo determination on tested animals of the efficient concentration of 
Deuterium Depleted Water for cancer therapy is characterized by the fact that it provides 
Deuterium Depleted Water administering to tested animals before and after tumor grafting 
with animal grafts and it takes the following steps: 

A) Deuterium Depleted Water administering to Wistar outbred rats by diet, with 
concentration less than 100 ppm, over a period of 60 days, simultaneously to dieting a 
control group of animals with water having 150 ppm content of Deuterium (tap 
watcr),over the same period of time,. 

B) Viability determination for the tumor cells to be grafted, using tripan blue 

C) Grafting of the animals in the experimental group and the control animal s in the 60th 
day, subcutaneous, with 1 x 10 7 malign tumor cells in 0,5 ml normal saline solution of 
256 Walker sarcoma (the solid tumor) and T8 Querin lymphotropic epitelioma (solid 
tumor), both of them having cells with a viability over 98%. 

D) Continuously and long-term administering, by diet, of Deuterium Depleted Water, 
with concentration less than 100 ppm deuterium, period over which the followings are 



a. Starting with the 4-th post-graft day the tumor nodules measurement and 
examination is performed on each 2-3 days; 

b. Monitoring of animals physiological condition by weekly weighing, 
monitoring their food and water consumption, notifying the toxic condition 
occurrence 

c. After 60 days, when all the animals in control group aredead, preferable 

between^the^^^^^ 

administering of established concentration of Deuterium Depleted Water is 
observe don the surviving animals homeostasis from experimental groups, 
respectively the way how humoral immune system and cellular immune 
system of these animals has been influenced, by performing of a series of 
examination on immunological condition of the animals, namely: leucocytes 
formula test to establish lymphocytes and Mastic cells levels; hematopoietic 
marrow tests to establish the plasmocytes and NK-K cells levels. 
E) Determination of efficient concentration of Deuterium Depleted Water for tested 
surviving animals depending on new homeostasis occurrence, and on the results 
obtained related to tumoral regression, as well as to cancer curing. 

2. Method, as per claim no. 1, characterized by the fact that it determines the 60 ppm 
Deuterium Depleted Water as the concentration that is the most efficient forcancer therapy 
and prophylaxis by continuously an d long-term administering of this type of water as a daily 
diet. 



to be done: 



10 

AMENDED SHEET (ARTICLE 19) 



WO 2005/017522 



PC17RO2004/000012 



Technical issue the invention is solving is the establishing of a method for experimental 
determination in vivo of an efficient Deuterium content in water, in order to obtain optimum 
results in cancer therapy on rats. 

According to the invention, the method consist in Deuterium Depicted Water administering 
before and after tumor grafting on animals, following the stages below: 

A) Deuterium Depleted Water administering to Wistar outbred rats by diet, with 
concentration less than 100 ppm, over a period of 60 days, simultaneously to dieting a 
control group of animals with water having 150 ppm content of Deuterium (tap water) 
over the same period of time 

B) Viability determination for the tumor cells to be grafted, using tripan blue 

C) Grafting of the animals in the experimental group and the control animals in the 60th 
day, subcutaneous, with 1 x 10 7 malign tumor cells in 0,5 ml normal saline solution of 
256 Walker sarcoma (the solid tumor) and T8 Ouerin lymphotropic epitelioma (solid 
tumor), both of them having cells with a viability over 98%. 

D) Continuously and long-term administering, by diet, of Deuterium Depleted Water, 
with concentration less than 1 00 ppm deuterium, period over which the followings are 
to be done: 

a) Starting with the 4-th post-graft day the tumor nodules measurement and 
examination is performed on each 2-3 days; 

b) Monitoring of animals physiological condition by weekly weighing, 

~ ^ n^toringjfo^ food^n^ 

occurrence 

c) After 60 days, when all the animals in control group aredead, preferable 
between the 160th and 200th day after graft, the effect produced by 
administering of established concentration of Deuterium Depleted Water is 
observe don the surviving animals homeostasis from experimental groups, 
respectively the way how humoral immune system and cellular immune 
system of these animals has been influenced, by performing of a series of 
examination on immunological condition of the animals, namely: leucocytes 
foimula test to establish lymphocytes and blastic cells levels; hematopoietic 
marrow tests to establish the plasmocytes and NK-K cells levels. 

E) Determination of efficient concentration of Deuterium Depleted Water for tested 
surviving animals depending on new homeostasis occurrence, and on the results 
obtained related to tumoral regression, as well as to cancer curing. 



11 

AMENDED SHEET (ARTICLE 19) 



(12) 



INTERNATIONAL APPLICATION PUBLISHED UNDER THK PATENT COOPERATION TREATY (PCT) 



(19) World Intellectual Property 
Organization 

International Bureau 

(43) International Publication Date 
24 February 2005 (24.02.2005) 




PCT 



(51) International Patent Classification 7 : G01N 33/15, 
A61K 49/00 

(21) International Application Number: 

K } PCT/RO2004/000012 



(22) International Filing Date: 

(25) Filing Language: 

(26) Publication Language: 

(30) Priority Data: 
a 2003 00685 



20 July 2004 (20.07.2004) 
English 
English 



13 August 2003 (13.08.2003) RO 

(71) Applicant (for all designated States except US): 
INSTITUTUL ONCOLOGIC "PROF. DR. AL. 
TRESTIOREANU" BUCURESTI [RO/RO]; 252 Sos. 
Fundeni, Sector 2, R-Bucharest (RO). 

1 (72) Inventors; and 

! (75) Inventors/AppUcants (for US only): MANOLESCU, 

: Nicolae [RO/RO]; 82 Tudor Vladimirescu Blvd., W. 133, 

1 entr l.apt 1 , Sector 5, R-Bucharest (RO). BALANESCU, 

= Ion [RO/RO]; 71 Bulgarus Str., Sector 5, R-Bucharest 

! (RO) VALECA, Serban, Constantln [RO/RO]; Galea 

1 Craiovei, bl.2, entr. A, apt. 9, R-Pitesti (RO). TRAICU, 

1 Rodin [RO/RO]; 53 Matei Vasilescu Str., R-Drobeta Tr. 

S Severin (RO). MARCULESCU, Dumitru [RO/RO]; Co- 

m unaCe^^^ 

1 [RO/RO]; 4 lancu de Hunedoara Blvd., Apt. 7, sector 

1 3, R-Bucharest (RO). STEFANESCU, loan [RO/RO]; 

i 4 Nicolae Balcescu Blvd., R-Ramnicu Valcea (RO). 



IlilIIIIIIll»MIIIIiiliOill 



(10) International Publication Number 

WO 2005/017522 A3 

TERBEA, loan [RO/RO]; 2 AL Stanila Str., bl. H12, 
entr. 4, apt 7, Sector 3, R-Bucharest (RO). MORARU, 
Victoria [RO/RO]; 38 IDecembrie 1918 Blvd., bl. U4, 
entr. A, apt 4, R-Bucharest (RO). COMISEL, Virgiliu 
[RO/RO]; 4 Vaporul lui Assan Str., entr. 2, apt. 53, Sector 

2, R-Bucharest (RO). MATEESCU, Corneliu [RO/RO]; 
64 Campia Libertatii Str., bl. 34, entr. C, apt. 115, sector 

3, R-Bucharest (RO). ENCUT, loan [RO/RO]; 26 Sos. 
Colentina, bl. 64, entr. A, apt 11, Sector 2, R-Bucharest 
(RO). PANAIT, Marieta [RO/RO]; 18 Sapte Drumuri Str., 
bl. PM40, entr. A, apt. 16, Sector 3, R-Bucharest (RO). 
BEGU, Daniela [RO/ROl; 17 Barbat Voievod Str., Sector 
2 R-Bucharest (RO). CINCA, Sabin [RO/RO]; 3 Doamna 
Ghica Str., bl. 2, entr. 2, apt. 50, Sector 2, R-Bucharest 
(RO). GRUIA, Maria-Iuliana [RO/RO]; 244 Basarabia 
Blvd., bl. MY8, apt 19, Sector 3, R-Bucharest (RO). 
BALINT, Emilia [RO/RO]; 1 Marasesti Str., bl. 17, entr. 
B, apt 17, Comuna Magurele, R-Jud. Hfov (RO). POP, 
Aneta [RO/RO]; Lt. Gh. Saidic Str., bl. 24, apt. 54, Sector 
6, R-Bucharest (RO). 

(74) Agent: TULUCA, Doina; Inventa Patent and Trademark 
Agents, 7 Corneliu Coposu Blvd., bl. 104, entr. 2, floor 1, 
apt. 31, Sector 3, R-030602 Bucharest (RO). 

(81) Designated States (unless otherwise indicated, for every 
kind of national protection available): AE, AG, AL, AM, 
AT-AU, AZ, BA, BB..BG, BR, BW, BY, BZ. CA, OT.CN, 
CO CR, CU, CZ, DE, DK, DM, DZ, EC, EE, EG, ES, FI, 
gb! GD, GE, GH, GM, HR, HU, ID, IL, IN, IS, JP, KB, 
KG, KP, KR, KZ, LC, LK, LR, LS, LT, LU, LV, MA, MD, 
[Continued on next page] 



1 m ™ e . METHOD FOR IN VIVO DETERMINATION ON TESTED ANIMALS OF THE EFFICIENT CONCENTRATION 
= of DEUTERIUM DEPLETED WATER FOR CANCER THERAPY 

S v„H;m™t ,he method urovides Deuterium Depleted Water administering to tested animals before 

S (57) Abstract: ^^^^^^^^^S^. A) Deuterium Depleted Water administering to Wistar 
= and after tumoral grafting w,* animd graft » ^p^rffiOd^ -md»ort, 

3 outbred rats by diet, with concentrations of 25 P^? 1 ™ ' um (tap water) over the same period of time. 

E to dieting a control group of animals with ^^^^1^^^^^ «■ *e experimental group 
- B) Viability determination for the tumor cells to be l^^^^^^f^ norma] saline solution of 256 
and the control animals in the 60-* day, subcutaneous, with 1 x -^^^^^^^^ wiraa viability 
Walker sarcoma(the solid tumor), andT8 Q^ymphotn> P K ep«e faM^"* fj£ ™ concentrations of 25 ppm, 
over 98%. D) Continuously and long-term adntimstenng, by *^° fDe ~ * ^ng 5, to *V *e tumor 

60 ppm, 100 ppm Deuterium, period over which SSS^M&l coition by weekly 
nodules measurement and examination is performed on each 2-3 days, r>. Monitoring o v ' » ^ ^ 

weighing, monitoring their W-^—^' J^SlXX^^^^ * 
respectively the wayhow humoral — ^ 

of a series of examination on unmunological condiuon of tite animals, namely leu y estab lished the 

and blastic cells levels; hematopoietic marrow tests ^"^2 n of efficient concentration 

of water in daily diet. 



3 

IT) 



if) 
© 



o 




WO 2005/017522 A3 111 11 11 Nil ^ 



MG, MK, MN, MW, MX, MZ, NA, NI, NO, NZ, OM, PG, 
PH PL PT, RO, RU, SC, SD, SE, SG, SK, SL, SY, TJ, TM, 
TN, TR, IT, TZ, UA, UO, US, UZ, VC, VN, YU, ZA, ZM, 
ZW 

(84) Designated States (unless otherwise indicated, for every 
kind of regional protection available): ARIPO (BW, GH, 
GM KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM, 
ZW) Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), 
European (AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, Fl, 
FR GB, GR, HU, IE, IT, LU, MC, NL, PL, PT, RO, SE, SI, 
SK! TR), OAPI (BF, BJ, CF, CG, C3, CM, GA, GN, GQ, 
GW, ML, MR, NE, SN, TD, TG). 



Published: 

— with international search report 

— before the expiration of the time limit for amending the 
claims and to be republished in the event of receipt of 
amendments 

(88) Date of publication of the international search report: 

14 April 2005 

For two-letter codes and other abbreviations, refer to the "Guid- 
ance Notes on Codes and Abbreviations" appearing at the begin- 
ning of each regular issue of the PCT Gazette. 



INTERNATIONAL SEARCH REPORT 



Intematii 

1/1 



ional Application Mo 

/R02004/000012 



5prfT01Nm JECT ^lK49/00 



Accordtnnto imematlona. Patent aasslflcaliontlPr .^.^h naUonal classification and !PC 
B. FIELDS SEARCHED 



B. FIELDS SEARCHED . . — — 

Minimum documentation searched (dassifcatton system Mowed by dassmcallon symbols) 

IPC 7 G01N A61K 

[ o^S5ol^5Sd^^ 



Tronic daU base consulted during the Intemattonai s ean* (name ^database and, where pradlc^ searcn ^rms usee, 

EPO-Internal , WPI Data, PAO, BIOSIS, EMBASE 



1 C DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* | Citation ot document, with Indication, where appropriate, of the relevant 

SOMLYAI G ET AL: "THE BIOLOGICAL EFFECTS 
OF DEUTERIUM-DEPLETED WATER, A POSSIBLE 
NEW TOOL IN CANCER THERAPY" 
DEUTSCHE ZEITSCHRIFT FUER 0NK0L0GIE, 
HEIDELBERG, DE, 

vol. 30, no. 4, 1998, pages 91-94, 
XP009006973 
ISSN: 0931-0037 
cited 1n the application 
page 92, left-hand column, paragraph 5 - 
page 93, left-hand column, paragraph 4 

WO 95/18545 A " (HYD KUTAT0-FEJL.ESZT0 KTF; 
SOMLYAI, GABOR) 13 July 1995 (1995-07-13) 
cited 1n the application 
page 3, line 30 - page 4, line 18 

-/- 



Relevant to claim No. 

1,2 



1,2 



Further documents are listed in the continuation of box C. 

0 Special categories of dted documents : 

'A' document defining the general state of the art which is not 

considered to be Tof particular relevance 
»E* earlier document but published on or after the International 

filing date 

i «i ■ document which may throw doubts on priority dam(s) or 

citation or other special reason (as specified) 
•C document referring to an oral disdosure, use, exhfb&ionor 

1 other means 

•P' document published prior to the International filing date but 

P bier th anthe priority dale claimed 

I Date of the actual completion of the International search 

17 February 2005 



Patent family members are listed In annex. 



*r later document published after the international filing date 
TpS^eandnotlnconflidwiththe application but 
cttedtoQnderstand the prindple or theory underlying the 
Invention 

'X* document of particular relevance; the claimed invention 
cannot be considered novel or cannot be cohered to 
Involve an Inventive step when the document Is taken alone 

•Y' document of particular relevance; the claimed Invention 
Cannot be considered to involve an inventive step when he 
document Is combined with one or more other such c*cu- 
STsuch combination being obvious to a person skilled 
in the art 

document member of the same patent family 
Dale of mailing of the International search report 



[Name and mailing address of the ISA 

European Patent Office, P.B. 5818 Patentlaan 2 
NL-2280HVRliswIik 
lei (+31-70) 340-2040. Tx. 31 651 epo nl, 
Fax: (+31-70) 340-3016 



28/02/2005 



Authorized officer 



Albayrak, T 



Form PCT/1SA/210 (second sheet) (January 2004) 



INTERNATIONAL SEARCH REPORT 



In^jnatioi 



,nal Application No 

/R02004/000012 



^Continuation) DOCUMENTS CONSIDEREDTO BE RELEVANT 



US 5 855 921 A (SOMLYAI ET AL) 

5 January 1999 (1999-01-05) 

column 4, line 54 - column 6, line 63 



1,2 



Focm PCT/1SA/210 (continuation of second sheet) (January 2004) 



INTERNATIONAL SEARCH REPORT 

Information on patent family members 



International Application No 

W/R02004/000012 



Patent document 
cited in search report 


Publication 
date 


Patent family 
member(s) 


Publication 

date | 


WO 9518545 A 


13-07-1995 




9518545 Al 


13-07-1995 




AT 

Ml 


905055 T 


1 C AA OAA1 

15-09-2001 






AU 


691483 B2 


Ol AC IrtftO 

21-05-1998 






AU 


5977794 A 


Al AO IftftC 

01-08-1995 






DF 

L/C 


69428213 Dl 


11 1 A AAA1 

11-1.0-2001 






ut 




13-06-2002 






UK. 


/0OJL14 10 


26-11-2001 






TP 

tr 


n7^ft11A Al 
U/OOIXH ni 


to-iu-iyyo 






FT 
r 1 


Qfi?7A7 A 
yucj ■+/ c* 


02-08-1996 






IP 

Or 


QC1110Q T 


11 11 1 AA*7 

11-11-1997 






PM 




i a a a i nnn 

10-02-1999 






oh 


A7QQfi A^ 


05-02-199/ 


| US 5855921 A 


05-01-1999 


UN 


•1UOU04 D 


oa no inrtO 

30-08-1995 




AT 

Al 




25-07-1997 






AT 
Al 


0090,09 A 


ic i a i nnc 

15-12-1996 






DC 
DL 


lUUOloD nJ 


J1"T Atf 1 AAA 

07-06-1994 






f*A 

tA 


9199K19 Al 
CILcSjIL Ml 


1 *» AC 1 AAO 

13-05-1993 






l/H 




Ol AC 1AAC 

31-05-1995 






r*M 
LN 




1 O AC 1 AAO 

12-05-1993 




• 




0/101090 a^ 


1 C 1 O 1 A A /l 

15-12-1994 






r\c 


4&3& < r09 Ml 


r\r- f\ F" 1 AAO 

06-05-1993 






DK 


17Hft^9 R1 


f*C A A 1 ftfti 

05-02-1996 






re 
LO 


9077£'*0 A1 


1 £ 11 1 ArtC 

16-11-1995 






PI 


Q/I1Q7Q A 


29-06-1994 






FR 


OCQOI AO Al 


A*T n f~ 1 AAO 

07-05-1993 






Gb 


CL/VVOV M ,D 


O 1 AA 1AAA 

21-09-1994 






WO 


9308794 Al 


1 O AC 1 ArtO 

13-05-1993 






IT 


1255390 B 


31-10-1995 






JP 


8501275 T 


13-02-1996 






JP 


3569916 B2 


29-09-2004 






KR 


~25'3'874~BT 


15-054-2000"- " - 






LU 


88175 Al 


15-03-1993 






NL 


9220026 A ,B, 


01-09-1994 






NO 


941590 A 


23-06-1994 






SE 


513624 C2 


09-10-2000 






SE 


9401406 A 


07-06-1994 





Form FCT/lSA/210 (patent family annex) (January 2004) 



